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SETTLEMENT OF STRUCTURES
ON SAI{D "AI{D CLAY

Md. Rafiqul Islam

?#*:":xi'#sfr..;
Settlement of the foundation soil is the most important
consideration in carculating the serviceabilitvri*it 5t^t. oiin assessing allowable bearing pressures wherepermissible stress methods are used. Even though sinkins
-of foundations as a result of shear railuie ;i th?';ii#3
been safeguarded by ultimate limit stiie calculaUons or bvapptyrTg. an arbitrary safety factor on the calculatei
urumare Dearing capacity, it is still necessary to investigatethe likelihooa oT setuenients beforJihe 

"ttd;;dil;;';?fi;pressures can be fixed.
After.selection.of type, depth, size and shape of foundation
consloenng bearing capacity only, 

-possible 
totalsettlement and differEntiar^setfl6meni-.Lniiu. to differentparts of-the structure are to be checked ag-;inst allowablelimits for particular type of stiuci*E, wnere toiiiseruement ot structures (p) is summation of immediate

settlement (pi) and consolidation setilemenl (pci.
In the case of foundations on medium_dense to densesands and gravels, the immediate and- consolidations
senrements are ol a relatively small order. A highproportion of the total setilement is almost .o.pf.i.a'^"futhe time the fult loading .omej-;, th. 

-fiufiffiiirid
51m1l,qrly a high propo"rtion of itre--setilement ofrounoatrons on loose sands takes place as the load isappJied, whereas setilements.on coinp.es.iUd .r"v, 

"i.partly immediate and partty long-te.rii-,nou.rn.nts. Thelatter is likegto account foithe gr;;1; pi6portion oftrre
.T:::*:Ijl9_pay take place oier q very long perioa oiyears. lmmecliate setqement is delined as itjtflementwithout , $rainage for fully saturated ,oit d". to shearoerormation at constant volume.
In engineering practices- it is not the settlement (Uniform)
o{y lut differential setflement should n.-t"tin in accountoff -lf the whote of ttre founaation-;;;? a structuresettles to the same extent, there is no detrimenta etreci cnthe superstructure. If, however, ttreii is-ieiitive movement

betweg-n various parts of the foundation, stresses are set
]lp in the structuie. Serior,,s cracdg,;ft luen cottapse oithe structu{r, -may occur if tire aiffiFiniiaf 

"movements 
areexcessive. Differential setttement 

-belween 
parts of astructure may occur as a result of the foUowinS: _

a) Variations in strata
b) Variations in foundation loading
c) targe loaded areas on flexible fJundations
d) Drfferences in time of construction of adjacentparts of a structure.
e) Variation in site conditions

It is unrealistic to dqgqn foundations to prevent allcracking due to differentiai setuement-.-rtr.oror. a certaindegree oI g"lki"g due to differential-se[U.ir."t should beaccepted fTable- IJ.
In the case of simple structure on relatively uniformcomFressible soils ilie risks of qam;ge;;;to setflementcan be assessed with guidance of emp?ricA *f"r, f"r.d o"expenences.
For foundations on sands, Ten4gtu and peck suggestedthat differenual settrement is unrit%ry t";#.d 7s"ftffiIof the maximum movement, anA "sinci- most ordinaryskucture can withstand 20 mm of setUemeni &i;;;adjacent columns a lir1Litirrg rn*irnu* 

-r.tU.*.ni 
oil^Smm. wls postulated. For iaft foundations the linftingmaximum settlement was increased to 50 rr*. F;;;;

9!u{ of movements.,of ll tuifaings, Kempton andMacDonatd oncluded that for a timili"Eanele oadi;i;.U;;
{B} of I in bOo the limiting maximum differefiiial setflementis qbout 25 mm, the limi"ting total setilemi"i-i, +O mm fori^sgl{ed foundations, ana +b_os *rn i;;;it f;";d;iid;.
Studies have shoum that buildings on-"""A, rarety siiliemore than S0 mm and in- ttre fr3ority oi tt. cases the-settlement ts the order of 25 rnd oif....'ffreii rulesshould not be apptied .to.sands .o"l"i-ning Jli-;.-;lu;which greatg incftiases tfreir Compiei;lbiliry:
For foundation on Clays, Skempton and Macdonalcl
lryit"tty prescribed a design 

'limit 
for maximum

differential settlement of a0 nin, with design limits fortotal settlement of 6b mm for isolated foundations and 65_100 mm for rafts.
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If ag a result of applyrng the above empirical rules, or of
undertalring a settlement analysis of the structure based
on the assumption of complete flexibility in the
foundations and superstructure, it is shown thit the total
and differential settlement exceed the seryiceabilitv lirnit
statg, then the e-ngineer has the choice either of avoiding
setUement or of accommodating the movement by th6
appropriate measures in structural design.
If the structures themselves have insufficient riAidity to
prevent excessive differential settlement with 6rdinarv
spread foundations, one or a combination of the followini
methods may be adopted in order to reduce the total anE
differential settlements to a tolerable limit.

a) Provision of a rigid raft foundation either with a thick
slab or with deep beams in two or three directions.

b) Provision of {gep basements to reduce the net bearing
pressure on the soil.

c) Transference of to deeper and less compressible soil
by means of basements, piers or piles.

d) Provision.ofjacking pockets, or brackets, in columns
ro re level me superstructure.

e) Provision ofaddiilonal loading on lighflv loaded areas
in the form of Kent ledg or embant<fredts.

However, BNBC has established some rotational and
displacement limits of different building srrucrures
depending .qp.on consJructio-n materials, 

-type 
of the

structure which is attributed from differential Setilement.
Where aesthetic criteria dominate, limiting values are
Aiven in table 2.

REFERENCES:
1. Foundation Design apd Construction- bg M.J.

T'OMUNSON(S irth e ditio n)
2. Bangladesh Nottonal Buitding Code- jg93,

Submifted as term paper : Master tn Engg. (Ciuil)
SoiIMech-L BUE|

Title and date of effect :
(aJ These Rules shall !e kngwn as The people's Republic of

Bangladesh Flag Rules, 1972.
[b) They shall come into effect immediately,
Use of the Flag on Governnent Buildings, Official Residence,
Motor Cars, etc..
I. The'Bangladesh Flag'shall be flown on all working days on

important Government Buildings and offices, e.g., the
hesident House, kgislative tusembly Buildings, etc. el
Ministries and the Secretariat Buildings of the people's
Republic of Bangladesh, Oflices of the High Court, Couris of
District and Session Judges, Offices of the Commissioners of
Divisions, Collectors. Deputy Commissioner/Collectors,
Chairman, Upazila Parishad, Central and District Jails, police
Stations, Customs Posts and such other buildings as may be
notified by the Govemment from time to time,

II. the 
'Flag' shall be flown on the oflicial residence of the

following persons :
(a) The President.
tb) TheVice-President.
(c) The Speaker of parliament,
(d) The Prime Minister.
(e) Cabinet Ministers.
(ee) Persons accorded the status ofa Cabinet Minister.
(0 Deputy Speaker of parliament.
(f0 Chief Whip.
(fffl The kader of the Opposition in parliament.
(g) Manisters of State.
(gg) Persons accorded the status of a Minister of State.
(h) Head of Diplomatic/Consular Missions of Bangladesh in.

foreign countires.
(i) The Chief Justice of Bangladesh.

III. The President shall be.entiiled to fly the ,Bangladesh Flag,on
his Motor Cars, Vessels and Aeroplanes,

IV. The following persons shall be entifled to fly the ,Ban$adesh
Fla$ on Motor Cars and Vessels :
(a) TheVice-President,
(b) The Speaker of parliament.
(c) The Prime Minister,
(d) Cabinet Minister.
(dd) Persons accorded the status ofa Cabinet Minister.
(e) Deputy Speaker of Parliament.
(0 Chief Whip.
(g) The kader of the Opposition in parliament,
(h) Heads.of Diplomatic Consular Missions of Bangladesh

in foreign countries.
V. Ministers of State and persons accorded the status of a

Minister of State while on tour outside the capiLal within the
ggultry or abroad, shall be entiiled to fly the ,Bangladesh
Flag' on motor cars and vessels.

Note- The 'Fla$ shall be flown only when the dignitary concerned
is in the car or vessels.
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Rise and FaIl of Free Fmail
Instalment-1

Compiled by Zia Uddin Ahmed
Executive Engineer, Narayanganj

'email' can be loosely defined as 'messages transmitted
electronical$'. Accoiding to this definition first 'email
mgssage-s'would have started in the last century with
telegraph messages by wire and Morse 

- 
Code

transmissions wirelessly.
This definition would also include the telex network
that was used extensively by business on a world-wide
basis from the mid-1920s to the mid-1980's. The telex
network was independent of the telephone network and
telex machines could connect with-and communicate
with any other telex machine on a global scale. It was
relatively expensive to have a'telefhne'installed and
subsequent telex messages were charged on a data
transmitted basis. In addition, for mucfr' of its historv.
use of telex required a dedicated 'telex terminal' whiih
was less than intuitive and often required trained
operators. [It may come as a surprise to many in this
age of computers and chips everywhere that telex is
still operating and being used throughout the world.l
During the 1960's and 1970's many companies who
were-using mainframe and mini computers also used
email facilities on those systems. This^enabled users of
terminals attached to those systems to send messages
to each other. As companies began to connect thlir
central systems (hosts) to branci-i offices and
subsidiaries then employees were able to send email to
,ohter einployees of 

'thit 
company on a world-wide

basis.
Also during this time the US Department of Defense's
reseglch- into computer networks was well underway,
resulting in the embryonic ARPANET the forerunner to
the now global Internet. Accordin'g to information
regarding these early years, the first AnpnNOf network
email message was transmitted in 1971.
In the late-t-97O's and 1980's the phenomenal growth
of personal computers (Rpple II f97g-l9gb; I6ttt pC
1983 and Apple Macintosh-1984) created a whole new
genre of email technologies. Some of these systems
were proprietary 'dial-up' systems such as l4CI Mail,
pasy _Liqk, Telecom Gold, One-to-One, CompuServe,
Applelink etc. Ior two people to exchange messages
remotely on these systems they had to both 

-be

subscribers. The proprietary 
-systems 

did not
interoperate or transmit messages from one system to
another, or for the few systerns that did these were
notoriously unreliable- a reason for eventual demise of
most of these systems. At the same time, companies
and enthusiasts were setting up 'bulletin board
systems' (BBS) which were often used both to
send/receive messages and to exchange information.
A couple of facts are worthy of note at this juncture :
a. there were over one million Apple II computers sold

before the first'PC'was even ieleased;
b. there were hundreds-of-thousands of personal

computer. users s-ending and receiving ,email
messages' using dial-up systems prioi to the
Internet becoming available for general use.

In parallel with the development of the personal
computer market, companies were connectinq the

pgrpjnal. computers incr-easingly being used by their
stafl to both their mainframeTmiaran-ge systems and
to "LAN-based" email systems. When c6nn6cted to the
mainframe/midrange dystems they were often beins
used in 'terminal emulation' mode and therefore thE
email being used was the same as for the dedicated
terminals. The L,AN-based systems often had much
easier-to-use interfaces and offered more functionalitv.
such as the ability to send attachments with emdii
messages.
As the company netwokrs slowly evolved from terminal_
basecl host-access application through to pC work
groups, the Internet whs becoming mire widely used
for access to information. Firstly fo"r military usi,, Ueen
academic and commercial cornmunica[ions. The
history qf tle Internnet and its creation is a complex
issue indeed. As the Intemet became available to more
people,,. both privately . and tlrr,oggh company
connections, the email facilities available to usershave
evolved from the proprietary email systems available
wmm.comp3ny networks and via host_based systems
t$ough to the current trend of "Intranets" which are
eltecilvely private mini-lnternets, using the standards_
based Internet services, such as mail & web servers in
place of proprietary ones.
Since i995 both the Internet and email have been ,hot'
topics. But when one cuts away the hype, one realizes
that email itself is not new. What i-s'relatively new
however is that email is now.

a. more readily available
. b. interoperable between systems
c. available world-wide
d. inexpensive
e. much better known-reached a critical mass

where one can expect others to have an email
address

f. (generally) complies with standards
g. much easier to use
h. fashionable

No doubt the Internet will shape future communica_
tions, far beyond the current uses.
As to what features and functions that will become
available over the next fewyears, the speed ofprogress
dictates that we can only guess. Hamess^in{ the
incredible power of this electronic communiCation
email service providers of all shape, size and flavors
mushroomed in the last decade in all nooks and corner
of^ the- cyber space. These email service providers
offered free seryices surrriving on advertisement
revenue generated by initial euphoria of this novel
media. This trend continued until recenfly. Free email
seruice providers can be broadly categorized into
following groups :-
l. Free Email Frowarding Senrices

These services forward your email to an already
existing email account.

2. Free POPS Email Services
POP3 services store your email on a server for later
use.

3. Free Web-based Email Services :
Free email accounts you access via your web
browser. I

ITO BE CONTTNLEDI



/ Md. Jasinuddin
Executive En$neer

It is a good idea to follow a checklist during
executioriof any civil Engineering task. Many silly
omissions could be avoide? if a simple checklist like
this is available.

A. I"AYOUT:
1. North south direction to be determined.

Compass to be used for this purpose.

2. Selection of G.L. and P.L.

a. P.L. is to be fixed considering adjacent
permanent building if available.

b. If there is no permanent building nearby,
consider the highest flood level.

3. Building is to be placed and oriented as per

approved site Plan.

B. FOIJNDATION:
l. Soil to be tested (before actual construction).

a. Penetrate with a plain 16mm dia m.s' rod
after cutting the trench to check any loose
pocket.

c. Check whether the area is consist of original
soil or filled uP earth.

2. Centre line to be checked as per plan.

3. Size of foundation to be checked as per design.

4. Level offoundation to be checked

5. Depth of foundation in consideration with
G.L. lP.L.

6. For R.C.C. foundation, placement of rod to be
checked as per desi$n

a. Bottom/side coverin$ (concrete block) as per
desi$n.

b. Spacing ofrods.
c. Size of rods.
d. Thickness of casting'

e. Curing to be ensured'

C. BRICK WORK IN FOIJNDATION :
l. Before starting the brick work concrete/brich

foundation bed should be cleaned properly'

2. Soaking of bricks to be ensured. Bricks should
be saturated surface dry.

3. Brick work should be done in such a way that
brick gaps should be filled with mortar with
proper thickness. (mr-rrtar to be placed at the
edge of one brick bef'ore placing another brick).

4. The mason should not be allowed to pour water
in mortar for flowing it on the joints of bricks at
the time of layin$.

5. The joints of brick work which remain below
ground should be made flush with trowels at the
time of brick work and the portion of the plinth
which renurin exposed should have the joints
racked well.

6. The height of brick work in the plinth at the
outside verandah wall should be kept less than
the heigtrt of the inner wall by a thickness of one
layer of brick i,e. 3"

7. D.P.C. should be done after checking the level.

8. Brick work in a wall should not be done more
than 2'-6'heiglrt in a day.

9. Curing to be done Pro'PertY.

D. BRICKWORK IIT ST]PERSTRUCT{JRE :
1. Position of door and prtition wall to be checked

as per plan-

2. Bricks mu$be sahrafed surface dry.

3. Mortar quafity to be checked.

4. Brick wort shorH be dme in such a way that

the vertical/horizrntal line is maintained
proPedy-

5. Gap between two bricks should be .5

horizontally tll -2Ei' wrncany.

6. Proper mldng shouH be done in brick work in

both the sides-

7. In 5' wall the prqution of mortar is normally

1:4.

8. Cemert mortar once mixed should be used up
vrithin 30 mirutes-

LIIfIEL:

Plan to be ch€cked

Reinforwnt and shutteringf to be checked.

ln sunshod, ring spacing will not exceed 6"
(generatry)-

4. Clear cover in the bottom of reinforcement to be
kept properly.

5. Sunshed size and shape should be verified with

tlre architectural plan.

F. R.C.C. COLIIMN :

1. Verticality to be checlred-

2. The shuttering;shouH be sat€r tighl

3. Reinforcement to be cbecled (size and number

ofrod).

4. Ringispacing to be checked.

5. Covering to be kept properly. (if not otherwise
mentioned 1-5' covering in aU the sides to be

kept for non-saline zonel.

E.

1 .

2.

3.



6. Casting should not be done more than 5'_0,,
height at a time.

7. Column shuttering may be removed after 4g
hours of casting (generally.)

8. Arrangement for curing to be confirmed.

G. BRICK WORK ABOVE LINTEL :
l. Mortar to be checked.
2. Ventilator space of standard size to be kept

where necessary. There should be no ventilator
in outside wall (generally).

3. Partition wall must not touch the roof slab as it
is not taking any load of roof slab.

H. ROOF SI"AB :

1. Floor height to be checked as per plan.
2. Shuttering to be checked. It should be water

tight and adequate prop is to be used.
3. Reinforcement should be checked as per design.

Following item to be checked carefully.
a. main rod is placed in shorter direction

generally.

and binder rod in longer direction.
b. On support (wall and beam) there will be two

layers of rod fbottom and top).
c. In beam, reinforcement ring spacing in

: support should be less than the middle or as
mentioned in the design.

d. Crank in rod to be done considering the slab- 
thickness.

e. Corner rod to be provided at free corners.
f. The lapping in the reinforcement rods should

be avoided in the region of maximum
moment. Lap length must be as per
standard.

g. Fan hooks and clamps where necessarv to be
provided.

4. kvel of roof to be checked.
5. Clear cover in the bottom should be checked

; roperly. This is very important 3/4 or 1,,
(where necessary) concrete block to be used for
this purpose.

6. In support where there are two layers it should
be kept in two layers by using concrete block.

8. Screening of stone chips khoa and sand to be
ensured.

L Concrete mixture to be prepared as per
proportion mentioned in the schedule.

lO. Thickness ofslab should be checked.
I L Arrangement to be made for adequate curing. r

The New Nation tO Julv 2OO2
Devastating earthquake at any tine

Standard Building practices Ignored
Staff Reporter : Seismologists consider Bangladesh
as ,?tt earthquake prone country where a maior
eannquaKe may_ occur at any time with- aoevastatrng eftect both in terms of loss of property
and life.
Errgineers, Architects and planners of the country
should be more aware and honest about thl
imminent danger of earthquake, speakers observed
at a certificate awarding ceremony in the city on
Tuesday.
Trainees of a training course on ..Theory 

and
Applications of Structural Dynamics for Oarthquake
resi,stant building design" were awarded certificates
at the conference room of public Works Department
(PWD) at Segunbagicha.
President of Bangladesh Federal Union of
Journalists (BFUJ) Gias Kamal Chowdhury

"d9r:"1.-9 
as__chief gues.t whil_e Secretary of Housin!

and Public Works Ministry Syed Tanveer Hussaii
and Director General of Disaster Management
Bureau Khittish Chandra Kundu participited as
special guests. Chief Engineer of publi^c Works
Department (PWD) Abul euasem Chowdhury
chaired the occasion.
'Most of the promoters and developers of the city are
deviating from standard praclice of building
construction. Even old rods of ship_breakin!
industries are used in construction works,. said
special guest of the occasion Syed Tanvir Hosain,
Secretary of Ministary of Housing and public works.
Due to lack of awareness, most of the owners buiid
their houses with least care for earthquake safety,
design and construction standard. Awareness
should be created_ amongst people regarding
earthquake hazard due to nonengineered
construction, he suggested.

Most of the buildings and high-rises of Dhaka city
do not follow the prescribed RAJUK plan.
Bangladesh penal code lacks any provision to
punish the cormpt house builders and engineers
who violate or ignore the RA"IUK plan while erecting
high-rises", said another special guest and DG of
Disaster Management Bureau Khitish Chandra
Dutta.

Recent earthquake of Gujrat revealed the striking
fact that many lives were lost due to non_engineered
construction, he added while stressing the necessity
of conforming to "standard practice" in building
construction.ITO BE CONTINT'ED]
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California earthquake of January 1992 measured 8
on the Richter scale caused only 54 lives as the
housing there adhered to seismic safe standards. By
contrast, the 1993 Latur earthquake in India tolled
f 0,000 people as the housing did not follow seismic
s*'andard.
",Journalists should make more investigative reports
on the violation of construction ethics-of high-rises
and slry-scrapers," said Chief Guest of the occasion
Gias Kamal Chowdhury. He also cited the
earthquake specialists saying "several lines of
evidence show that one or more great earthquake
ryay be overdue in a large fraction-of the Himr'alaya
thr6atening million of pe6'ple in the capital and other
crities of Bangladesh, Bhutan, India, Nepal and
Pakistan."
th4rpepqn of the ceremony and Chief Engineer of
PWD Abul Quasem Chowdhury mentiontd that
extensive training to the professionals on
earthquake resistairt Building design is a prime
necessity.
P'WD has taken a pioneer role in arranging such a
training course to equip their engineers with the
necessary technical know how to deal with different
aspects of earthquake resistant building design, he
added.
The major earlhquakes that have occgrred in and
around Bangladesh since the middle of last century
are the Cachar Earthquake of January l0 1869, the
Bengal Earthquake of July 14 1885, the Great
Earthquake of July 12 1897, the Srimangal
Earthquake of July 8 1918, the Dhubri Earthquake
of July 3 1930, the Bihar-Nepal Earthquake of
January 15 1934 and the Assam Earthquake of
January 15 1950.
Of those the Bengal Earthquake of 1885 and
Srimangal Earthquake of l9i8 had their epicenters
in Bangladesh. I
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